Introduction: A high-resolution three-dimensional visualization of spinal angioarchitecture is essential to reveal its pathomorphological alterations causing the dysfunction of the local microcirculation in the neural parenchyma. However, acquiring such high-resolution vascular imaging remains an experimental challenge. Herein, we used the high-resolution X-ray attenuation imaging based on the synchrotron radiation coupled with angiography to reconstruct the vessel skeleton of spinal cord digitally. Methods: This method was applied to a rat model of traumatic spinal cord injury using a modified Allen's weight drop apparatus. Following vascular perfusion with contrast agent, the T10 thoracic cord segment (about 6mm) was harvested and scanned by synchrotron radiation micro-computed tomography. Results: With a minimum resolution as 3.7μm, the 3D vascular architecture of rat spinal cord was reconstructed optimize and quantified (Fig 1) . Compared with conventional histological sections, the reconstructed images were consistent with that obtained from histomorphology sections. Meanwhile, the vascular pathological change after spinal cord injury could be reflected by some characteristic parameters (Fig 2) . Discussion: In summary, the high-resolution X-ray attenuation imaging based on the synchrotron radiation coupled with angiography is a potential and powerful tool to investigate the 3D neurovascular morphology of the rat spinal cord. Significance: The high-resolution X-ray attenuation imaging based on the synchrotron radiation coupled with angiography could help to evaluate the angiogenesis on microvasculature repair or regeneration research.
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